Introduction: Gastrectomy is one of the most common surgical methods for the treatment of gastric cancer, which basically destroys the mechanism and digestion chemistry. Reconstruction after gastrectomy attempts to optimize the antireflux and nutritive component of the postgastrectomic syndrome.
Introduction
Stomach cancer is one of the common visceral neoplasms around the world although with decreasing trend. As gastric malignant surgery is a highly mutilatory operative procedure that substantially changes the mechanism of digestion, the need for finding a modality of digestive tube reconstruction has been imposed which will replacement is the most optimal. Correction of the damaged mechanical component of the digestion is in the focus of the surgeon's interest, while humoral and neural alterations are in the domain of interest of endocrinologists and gastroenterologists. [1] [2] [3] [4] [5] [6] [7] Objective To determine whether the construction of the gastric reservoir increases the rate of mortality and morbidity operated by gastric malignancies and assess whether the construction of the gastric reservoir has a satisfactory antireflux and nutritional component.
Patients an Methods
The base of the study is represented by 211 patients who have been operated for stomach malignancies at the Clinical Center Banja Luka in the period from 2002 to 2012 and monitored for 5 years after surgery, and the subject of a detailed analysis is 111 patients who were operated with the intention of achieving curability.
The quality of life was tested 6, 12, 24 and 60 months after surgery. The paper used the documentation of the Surgical Clinic, the Oncology Clinic, and the Pathology Institute of the Clinical Center in Banja Luka. Classification of patients was done on the basis of sex and age, and malignancies of the stomach based on macroscopic and microscopic appearance, tumor location and stage of the disease. Men were 64 or 57.7%, and women 47 or 42.3%. The lifespan was 60-70 years (36%), adenocarcinoma was 92%, lymphoma 5% and sarcoma 3%. Limited extensibility options were 5%, 43% of subtotal resections, 46% of total gastrectomy and 6% of extensive total gastrectomy were done. In 52.63% of gastrectomed patients, the reconstruction was done with the RY method, 43.86% was made with a gastric reservoir (HLR), and in 2 patients (3.51%), a reconstruction of the omega loop was performed.
Results

Mortality
Postoperative mortality was tested (30 days after surgery). From 111 operated with the intention of achieving radical surgery six patients died (5.41%); one patient with reconstruction omega loop, two patients with RY reconstruction and three with reconstruction HLR reservoir. Based on the Fisher's exact test probability (p = 0.295), there was no statistically significant difference (p> 0.05) in mortality compared to the option of restoration of digestive continuity after gastrectomy.
The frequency of heartburn
Medical history was tested operated on the basis of the survey questionnaire within the Index of quality of life by Eypasch, Williams and Troidl-in of the 36 questions (Gastrointestinal Quality of Life Index-GIQLI). 
Reflux gastritis and oesophagitis
Endoscopic diagnosis was performed after 6 and 12 months of operation. Based on the calculated value of Fischer's test (Fischer: p = 0.030), in the total sample analyzed, there is a statistically significant difference (p <0.05) in the occurrence of reflux gastritis and oesophagitis in patients with respect to certain gastric substitution options, with dominant modality reflux I degree. Among the different modes of reflux, the II and III degrees of reflux are significant in the reconstruction of omega-loop.
Dumping syndrome
Dumping syndrome is manifested by vasomotor symptoms, such as: diarrhoea, weakness, trembling, cold sweating, palpitations. Early dumping can be manifested by gastrointestinal symptoms, such as: feeling fullness in the abdomen, abdominal pain, torment, vomiting and explosive diarrhea. We tested an early dumping syndrome (by glucose-Sigstad test) and most patients did not show signs of a serious dumping syndrome.
Based on the calculated value of X 2 test (X 2 = 1.000; p = 0.9098), based on the formed contingency table, there is no statistically significant difference in the total sample (p> 0.05) in early dumping syndrome in patients compared to individual gastric substitution options.
Quantity of meals
The quantity of the meal was tested with a questionnaire on the quantity of meals in relation to the condition before the disease (the same, less, much less). There is a statistically significant difference (p <0.05) in the option of reconstruction of the omega loop (X 2 = 9.091; p = 0.0106) in the participation of individual modality of the quantity of meals, with the dominance of those patients who take quantitatively smaller rations compared to the condition before the onset of the disease. In the case of the reconstruction option Roux en Y (z = 5.032; p = 0.0000) there is a statistically significant difference (p <0.01) in the participation of individual modalities of meal quantity, with the dominance of those who take quantitatively much smaller rations compared to the condition before the onset of the disease. There is no statistically significant difference (p> 0.05) in the case of the reconstruction of the Hunt-Lawrence-Rodino pouch (X 2 = 3.217; p = 0.2002) in the participation of individual modalities of meal quantity in relation to the condition before the disease.
Food Transit
The food transit was made on a gamma camera using radiofarm (isotope) Tc99m -sulphur colloid in a dose of 2-3 mCi (74-111 kBq). A comparison was made between the RY reconstruction and reconstruction options HuntLawrence-Rodino pouch. With the Roux en Y method, rapid discharge of foods labeled with radioactive Tc99 was registered. After 30 minutes, only about 30% of the total amount of food was registered in the Roux loop region, after about 45 minutes, about 18%, and after 60 minutes, signs of radioactivity (about 10%) were barely displayed. When reconstructing the HLR reservoir after 30 minutes, over 60% of the total amount of food is registered in the reservoir, and after about 60 minutes about 35%. And after two hours, the artifical stomach showed signs of radioactivity (about 10% of the total volume) (Chart 2).
Chart 2. Food Transit
Malnutrition
Under moderate malnutrition, a loss of up to 5 kg of preoperative body weight is assumed, medium severe malnutrition, a loss of 5-10 kg of body weight is implied, and loss of more than 10 kg of preoperative body weight is considered to be severe malnutrition. There is no statistically significant difference (p> 0.05) in the involvement of individual modalities of malnutrition in the omega-reconstruction option (X 2 = 0.400; p = 0.8187). In the case of the reconstruction option Roux en Y (X 2 = 18.059; p = 0.0001) there is a statistically significant difference (p <0.01) in the interaction between particular modalities of malnutrition, with the dominant mode of moderate malnutrition. There is no statistically significant difference (p> 0.05) in the participation of individual modalities of malnutrition in the case of the reconstruction of digestion continuity Hunt-LawrenceRodino pouch (z = 0.000; p = 1.0000).
Nutritional status -(Blackburn)
The relationship between current and preoperative body weight (Blackburn) served to evaluate the postoperative nutritional status of the patient. It was used in the following way: 
Discussion
Extensive surgery of visceral malignancy, as well as various modalities of oncological treatment, have prolonged the lifespan of the patients. As certain options of gastrointestinal continuity reconstruction have a different effect on the reduction of the intensity of postgastrectomy sequela, the problem of the importance of selecting digestive reconstruction after the surgical treatment of gastric malignancies has been imposed. The dominant sequences of postgastrectomy syndrome are, of course, alkaline reflux and nutritional deficiency. The incidence of heartburn was dominant in the omega loop option, while in the reconstruction of the reservoir they were registered in one-fifth of the patients. Reflux gastritis and oesophagitis is a sequela that is registered in 28.3% of the operatives, and this is dominant in the option of reconstructing the digestive tract with omegaloop. The late dumping syndrome was registered in 24,17% of the observed, dominant total gastrectomy. There was no statistically significant difference in relation to individual methods of reconstruction. Early dumping syndrome was tested according to Sigstad (a glucose load test) and was recorded in one third of the patients. Serious problems are registered predominantly in total gastrectomy, and among some reconstructive options, the occurrence of moderate and mild problems in the method of reconstruction by omega loop is more frequent. In several series analyzing the quality of life after gastric replacement, the authors find the highest incidence of heartburn after reconstruction without a reservoir, which is confirmed by the endoscopic finding of reflux oesophagitis. A similar finding was found in the quantification of the severity of the postprandial dumping syndrome with the dominant symptomatics in patients who underwent reconstruction without a reservoir. The frequency of daily food rations was greatest in gastric replacement options with the Hunt-Lawrence-Rodine reservoir, and the quantity of meals was slightly higher in the same option for the reconstruction of digestive continuity (Hunt-Lawrence-Rodino). Nutritional status was assessed based on the current and optimal weight ratio (Blackburn) and the best result was registered with the reconstruction option with the reservoir. Visick grade, Karnofsky index of general physical abilities, Spitzer index, Troidl scoring system parameters were used which indicate optimal postoperative results achieved by creation of a gastric reservoir that has antireflux and nutritive component. [1] [2] [3] [4] [5] [6] Analyzing the quality of life after some options of surgical reconstruction of digestive continuity, data on postoperative malnutrition caused by a loss of body weight over 5 kg in the three-month period are predominant after total gastrectomy and gastric substitution with the reservoir. Analyzing dietary restrictions that lead to weight loss, it can be concluded that there is no statistically significant difference in nutritional value after 3, 6, and 12 months in some modes of digestive continuity reconstruction. [7] [8] [9] [10] In several series, authors evaluate the quality of life for certain gastric substitution options and come up with similar results: patients with omega-loop (Brown) had a heartburn, and endoscopically confirmed reflux esophagitis stage I or II. In a patient in whom a conversion of omega loop was performed in the antireflux Roux en Y option (Schloffer reconstruction), a complete remission of the disorder occurred. After reoperation, patients achieved approximately preoperative body weight. The authors conclude that total gastrectomy should not be avoided because of the fear of developing postoperative progressive malnutrition. A simple Roux en Y option without a reservoir design is a satisfactory option for reconstructing the digestive tract after gastrectomy, and the issue of creating an artificial reservoir remains open. Creation of omega loop does not prevent the occurrence of reflux oesophagitis and should be avoided. The Cuschier scoring system points to the simple Roux en Y option and Roux en Y with the reservoir (Hunt-Lawrence-Rodino) as the optimal nutritional and antireflux options for gastric replacement. [11] [12] [13] [14] [15] [16] In the analyzed sample of patients undergoing surgery, compared to the frequency of daily meals tested after 6, 12, 24, 60 months after surgery, there is a significant difference in individual reconstruction options. The method of reconstruction of the reservoir is dominated by the participation of the modalities of less than 4 meals a day, and with Roux en Y reconstructive methods the modality of more than 6 meals a day is most present. The quantity of the largest meal was taken by patients in whom the reconstruction of the reservoir was done, where one third gave data about approximately the same amount of foods for each meal as before the operation. After 30 minutes, only about 30% of all foods were registered in Roux loop, after about 45 minutes, about 18%, and after about 60 minutes about 10%. When reconstructing the reservoir, after 30 minutes over 60% of the total amount of food is registered in the reservoir, and after 60 minutes about 35%. And after two hours, the artifical stomach showed signs of radioactivity (about 10% of the total volume). Comparing the rate of discharge of food from the artificial gaster (gastric pouch) and simple Roux en Y reconstruction methods, the authors have come up with results that show that Roux en Y methods were the rapid discharge of foods labeled with radioactive Tc99, which is a common cause of dumping syndrome and postoperative malnutrition. 17 -22 In the overall sample analyzed, about two-thirds failed to reach preoperative body weight, and statistically significant is the equal participation of all nutritient status modes in the reservoir reconstruction option. The option of gastric substitution by omega loop in a significant percentage causes the occurrence of gastritis and oesophagitis reflux which is the dominant component of the postgastrectomic syndrome. The obtained results of the quality of life assessment are comparable with the results of other statistical series. They confirm the antireflux component Roux en Y loop and its intestinoplasty and emphasize the advantage of the nutritional component of the loop modification (creations of the pouch).
Conclusion
Reflux of biliopancreatic content adequately prevents Roux en Y loop from the restoration of digestive continuity, but its nutritional component is insufficient. Improvement of the nutritional component Roux en Y reconstruction method can be achieved by intestinoplasty of the drainage (loop modification), but the issue of satisfactory correction of malnutrition remains unresolved. The option of gastric substitution by the reservoir reduces the level of restriction of the food comfort caused by the loss of the stomach as a food reservoir (it allows for the taking of a quantity of meal volume and reduces the daily number of meals), while slowing the transit of food reduces the incidence of the emergence of a dumping syndrome.
